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have	 considered	 shape	 and	 interfacial	 boundaries	
elsewhere	(Barceló	2002;	idem	2005;	Barceló / Max-





consisting	of	a	 set	of	 locations	 (s1, s2, etc.)	 in	a	de-
fined	“study	region”,	R,	at	which	the	material	con-
















tion	was	performed	at	 that	point,	we	will	 say	 that	
the	area	where	spatial	density	values	are	more	con-
tinuous	is	the	most	likely	place	where	a	social	action	
was	 performed	 (Barceló / Maximiano	 2007).	 This	

























this	 analysis	 to	 the	 prediction	 of	 spatial	 and	 
temporal	phenomena	 (Fotheringham / Brunsdon /  






Is	 the	 observed	 clustering	 due	 mainly	 to	 natu-•	
ral	background	variation	in	the	population	from	
which	intensities	arise?	
Over	what	 spatial	 scale	 does	 any	 clustering	 oc-•	
cur?	










cific	 spatial	ways	 that	 an	action	 can	be	performed	
at	 different	 places.	 In	 archaeology,	 we	 can	 speak	
about	two	spatial	modalities	for	the	material	effects	
of	social	action	to	be	distributed:	regularity vs. ran-







and	 statistical	 inference	 to	analyze	 spatial	modali-
ties.	 The	 theoretical	 bivariate	 normal	 distribution	
can	be	used	to	represent	the	formation	of	spatially	
regular	 modalities	 of	 social	 action	 (Mardia	 1970;	
Rose / Smith	 1996;	 Kotz / Balakrishnan / Johnson	
2000).	Note	 that	 the	multivariate	 normal	 distribu-








tions.	 Such	 a	 theoretical	 distribution	 allows	 us	 to	
predict	 the	 probability	 of	 locating	 some	 material	
















When	 spatial	 analysis	methods	were	applied	 in	
archaeology	 in	 the	 70s	 and	 80s	 (Hodder / Orton 
1979;	Blankholm	1991),	archaeologists	began	to	look	


















Fig. 2	 shows	a	uniform	and	a	 random	distribution.	
Note	the	difference	between	both.	A	uniform	pattern	




terms	 uniform	 and	 random	 distribution	 synony-
mously	we	wanted	to	experiment	with	different	so-
cial	 processes	 generating	different	 spatial	 patterns.	
Our	 hypothesis	 is	 that	 intentionality	 in	 space	 pro-




Spatial	 regularity	 can	 be	 tested	 using	 Mardia’s	
skewness	 and	 kurtosis	 multivariate	 test	 (Mardia 
1985).	 Testing	 bivariate	 normality	 conditions	 in	 a	 
distribution	 of	 observed	 locations	 allows	 us	 to	 
distinguish	 between	 two	 regular	 patterns	 (aggre-
gated,	 uniform)	 and	 one	 general	 random	 pattern	
(Cox / Small	 1978;	 Smith / Jain	 1988;	 Curran / 
West / Finch	1996).	In	these	data,	kurtosis	decreas-
es	 proportional	 to	 the	 increase	 in	 standard	 devia-
tion	of	the	distribution.	That	means	that	as	soon	as	
spatial	 entropy	 increases,	 concentration	 decreas-















































es,	 without	 affecting	 the	 regular	 modality	 of	 that	 
distribution.	
Years	 ago,	 instead	 of	 bivariate	 normality	 tests,	
spatial	 regularity	 was	 investigated	 using	 nearest	
neighbor	tests	(Clark / Evans	1954;	Hodder / Orton 
1979;	Hammer / Harper	2006).	However,	these	tests	
were	 soon	 rejected	 because	 results	 can	 vary	 de-
pending	on	the	way	the	area	delimited	by	the	most	
eloigned	 points	 has	 been	measured.	 To	 solve	 this	
problem,	we	have	fixed	the	dimensions	of	the	ana-
lyzed	area	using	different	geometrical	approaches:	
the	 convex	hull	 and	 the	 smallest	 rectangle.	 In	 this	
way,	the	studied	area	has	always	well	defined	limits,	
and	the	decision	of	its	extent	is	not	left	to	the	analyst.	
Preliminary	 ethnoarchaeological	 observations	 sug-
gest	 that	 socially	 defined	 areas	 (huts,	 houses,	 etc.)	
coincide	 with	 this	 geometrically	 defined	 bounda-
ries.	Using	our	test	data,	this	corrected	version	of	the	






berger / Gotway	 2005).	 This	 procedure	 compares	
the	number	of	points	within	any	distance	to	an	ex-
pected	 number	 for	 a	 spatial	 random	 distribution	
(Conolly / Lake	2006,	166–168).	The	empirical	count	
is	 transformed	 into	 a	 square	 root	 function,	 called	








evident	 when	 increasing	 the	 distance,	 at	 least	 for	
scales	below	1 m,	which	is	a	 logical	assumption	in	
intra-site	analysis.	This	result	is	obvious	given	that	
the	 bivariate	normal	data	we	have	 simulated	 con-
sisted	of	300	points	in	an	area	of	56 m2,	and	standard	
deviation	between	points	was	fixed	at	1.5.




normal	 processes	 with	 some	 minor	 variations	 in	
their	 respective	mean,	 building	 a	 spatial	 distribu-
tion	that	can	be	clustered	into	four	different	groups.	
Are	 those	 spatial	 clusters	 a	 random	 effect	 or	 can	
























































































The	 consequence	 is	 obvious.	We	 should	 restrict	





Different	 social	 actions	 can	 have	 the	 same	 spatial	
modality,	and	the	same	actions	can	be	spatially	per-
formed	 in	 different	ways	 at	 different	moments	 or	
different	 places.	 Therefore,	 testing	 regularity	 and	





that	 randomness	at	 the	spatial	 level	 should	be	de-
tected	before	social	action	at	the	spatial	level	is	ex-
plained.	Spatial	normality	 tests	and	nearest	neigh-
bor	 statistics	 can	 be	 used	 for	 this	 purpose.	 These	
tools	are	well	known	in	the	archaeological	literature,	
but	the	modern	fashion	of	GIS	visualization	has	ne-




























to	 the	analysis	of	 spatial	 frequencies.	The	analysis	
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